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(54) SUBSTRATE FOR MAGNETIC DISK AND ITS MANUFACTURE 

(57)Abstract 

PURPOSE: To obtain the titled substrate for a magnetic disk having excellent strength, corrosion resistance, etc. 
by providing a glass coating film having a surface layer with no pores and strains and wherein the difference in 
thermal expansion coefficient from the substrate is regulated to a value not exceeding a specified value on the 
surface of a glass ceramic substrate having fine pores in specified diameter and contg. B203 in the specified ratio. 
CONSTITUTION: A glass ceramic substrate contg., by weight, 20W60% AI203, 20W70% Si02, 1W5% Na20.k20, and 
3W1 5% B203 enabling the calcination at low temps., having pores in >0.5u size, and having >94% relative theoretical 
density is prepared. A glass coating film having a surface with no pores and strains, wherein the difference of the 
thermal expansion coefficient from the substrate is regulated to 1 x 10-6/deg and the thickness of 0.5W200u, and 
having <80 &angst; surface roughness is provided on the substrate. More than one kind among SiO, MgO, Ce02, or 
AI203 fine powder having <0.1p particle diameter is suspended in 0.1 W20wt% pure water, a coating film is formed in 
the liq., and the Film is polished with a 0.05W2kg/cm2 relative lap load to obtain the desired surface with no pores 
and strains. An excellent substrate capable of being calcined at < 1,000° C is thus obtained. 
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Restrictive Conditions of the Invention 
In the present invention, glass ceramic compositions 
mainly composed of A1 2 0 3 , SiO z , Na 2 0-K 2 0, and B 2 0 3 . which 
serves as a binding material, are suitable for the glass 
ceramic material. The glass ceramic compositions also 
contain a pigment, an oxide of Group VIII element, or 
various fibers for reinforcement, according to need. The 
glass ceramic composition is formed by die-molding, 
extrusion molding, injection molding, sheet forming, or the 
like, and is then subjected to low- temperature sintering at 
1,000° C or lower, thus preparing the glass ceramic material 
in the present invention. 

The reason that the content of B 2 0 3 in the glass ceramic 
composition is specified from 3 to 15 percent by weight is 
as follows. When the content of B 2 0 3 is less than 3 percent 
by weight, it is difficult to sinter at a low temperature of 
1,000°C or lower. When the content of B 2 0 3 exceeds 15 
percent by weight, undesirably, the thermal expansion 
coefficient during sintering increases. 

In the case where the size of micropores of this glass 
ceramic material exceeds 5 urn, when a glass coating film is 
formed on the surface of this material, air bubbles 
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generated in the micropore parts, resulting in a degradation 
of the accuracy of the film. Therefore, the size of the 
micropores is preferably 5 (im or less, and more preferably 3 
or less. 

The reason that the relative theoretical density of the 
glass ceramic material is specified to 94% or more is that 
when the relative theoretical density is less than 94% , the 
above -described size of the micropores easily becomes 5 \ua 
or more. 

Examples of the glass used for the glass coating film 
include silicate glass such as soda-lime glass (Na 2 0-CaO- 
Si0 2 ), lead glass (PbO-Si0 2 ), barium glass ( BaO-Al 2 0 3 -Si0 2 ) , 
borosilicate glass (Na 2 0-B 2 0 3 -Si0 2 ) , alumina-silica glass 
(Al 2 0 3 -Si0 2 ) , and lithia-alumina- silica glass (Li 2 0-Al 2 0 3 - 
Si0 2 ); borate glass such as lead-borate glass (PbO-B 2 0 3 ) and 
alumina-borate glass (A1 2 0 3 -B 2 0 3 ) ; and alumina phosphate 
glass (A1 2 0 3 -P 2 0 3 ) . 

When the difference between the thermal expansion 
coefficient (20°C to the strain point) of the glass coating 
film and that of the substrate is increased, the mutual 
stress is increased, resulting in problems such as a warpage 
and a breaking. Therefore, it is necessary that the 
relative difference between the thermal expansion 
coefficient of the glass coating film and that of the 
substrate is 1 x 10" 6 /deg or less. Furthermore, since a 
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compressive stress is preferably applied to the surface of 
the glass coating film, preferably, the thermal expansion 
coefficient of the coating film material is smaller than the 
thermal expansion coefficient of the substrate material. 

From the standpoint that the insulation performance 
between the substrate and a magnetic thin-film provided on 
the glass coating film is ensured and that a satisf actory 
polishing accuracy is achieved, 0.3 fxm or more of the 
thickness of the glass coating film is required. However, 
when the thickness exceeds 200 \xm, a stress generated by the 
difference between the thermal expansion coefficient of the 
substrate and that of the glass coating film may cause a 
large distortion in the substrate. Therefore, the thickness 
of the glass coating film is controlled to 0.3 to 200 Jim. 

The surface roughness of the glass coating film is 80 A 
or less. This range of the surface roughness is required in 
order to prevent defects from generating on the magnetic 
thin-film formed on the glass coating film. The surface 
roughness is preferably 50 A or less and most preferably 20 
A or less. 

The reason that the glass coating film has a thickness 
of 0.5 to 220 \xm before polishing is as follows. In this 
thickness range, the glass coating film having a uniform 
thickness can be formed by a method such as glazing, 
sputtering, vapor deposition, ion plating, a chemical 
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synthetic method using a metal alkoxide solution or the like 
and the surface of the resulting film can then be polished. 
Furthermore, the generation of a warpage in the substrate 
caused by the difference in the thermal expansion 
coefficients can be prevented in the above range. 

Regarding the conditions for polishing the glass 
coating film, the polishing is performed with a relative 
lapping load of 0.05 to 2 kg/cm 2 using a slurry prepared by 
suspending 0.1 to 20 percent by weight of at least one type 
of fine particles selected from SiO, MgO, Ce0 2 , and A1 2 0 3 
particles each having a particle size of 0.1 p or less in 
purified water. When the particle size exceeds 0.1 pm, 
scratches are undesirably generated on the surface of the 
coating film, resulting in a degradation of the surface 
roughness. When the content of the fine particles in the 
slurry is less than 0.1 percent by weight, a satisfactory 
polishing effect cannot be achieved. When the content of 
the fine particles in the slurry exceeds 20 percent by 
weight, heat of hydration by the fine particles is easily 
generated or gelation easily occurs, and the activity 
increases, resulting in a degradation of the polished 
surface state. For these reasons, the conditions are 
specified in the above range. 

The purified water is preferably water that does not 
contain organic pollutants or suspended matters. Ion- 
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exchange water or distilled water is preferred. A soft 
metal such as Sn, a solder alloy, or Pb; a hard cloth; or 
the like is suitable for the lapping disc. When the lapping 
load is less than 0.05 kg/cm 2 , a desired surface roughness 
cannot be obtained and the process efficiency is low. On 
the other hand, a lapping load exceeding 2 kg/cm 2 is 
preferred in view of the process efficiency, but such a load 
degrades the polishing accuracy. Therefore, the relative 
lapping load is controlled to 0.05 to 2 kg/cm 2 . 
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